[Mechanism of the mitogen-activated protein kinase phosphatase-5 regulating the growth and invasion of a human prostate cancer cell line].
To investigate the effects of mitogen-activated protein kinase phosphatase-5 (MKP5) on the biological behaviors of cell and the activation of mitogen-activated protein kinase (MAPK) induced by P2Y purinergic receptor agonist ATP in the prostate cancer cell line 1E8. 1E8 cells were cultured. The recombinant plasmid pcDL-SRalpha296-MKP5 containing the human wild type MKP5 cDNA and blank vector pcDL-SRalpha were co-transfected with pcDNA3 vector plasmid into the 1E8 cells respectively to get strong expression clones. RT-PCR was used to detect the expression of MKP5 mRNA. ATP, MEK inhibitor PD 98059, and p38 inhibitor SB 203580 were added into the culture. Then the total protein was extracted, SDS-PAGE and Western blotting were used to detect the activation of p38 and ERK1/2 induced by ATP with phosphospecific antibodies directed against the dually phosphorylated, active forms of p38 and ERK1/2. The in vitro growth curve was drawn, soft agar colony formation test was made, and Matrigel membrane-penetrating experiment was made to test the invasion ability of 1E8 cells. The activity of p38 and that of ERK1/2 of the 1E8 cells untreated by ATP were almost undetected. ATP time-dependently stimulated the activities of ERK1/2 and p38 kinases, inhibited the in vitro growth and colony formation on soft agar, and promoted the in vitro invasion of 1E8 cells. MKP5-transfection effectively inhibited the p38 activity induced by ATP and blocked the effects by ATP stimulation on 1E8 cells. The activity of p38 kinase was significantly decreased both in the control and MKP5 transfected cells that were pretreated with SB203580 and then with ATP with an inhibition rates of 83.14% and 58.00% (P < 0.001 and P = 0.003). The growth of cells transfected with MKP5 was significantly inhibited (P < 0.001) and further inhibited by addition of ATP. The inhibition of growth of MKP5-transfected cells by ATP could be partially reversed by pretreatment of PD98059 (P < 0.05). The number of cells transfected with MKP5 that penetrated the membrane was significantly less than that of the control cells (P = 0.000 9). ATP increased the penetrating ability of different cells (all P < 0.01), and this action was partially inhibited by MKP5 transfection and addition of SB203580 (P < 0.001), but not by the addition of PD98059. ATP treatment decreased the colony formation on soft agar of different cells, especially of the MKP5 transfected cells (P < 0.001). Such action was partially reversed by SB203580 and PD98059. The p38 and ERK1/2 pathways exert different effects on the in vitro growth, invasion and colony formation of 1E8 prostate cancer cells related to ATP. The p38 pathway may be more important in the invasive capability of 1E8 cells. MKP5 plays an important role in the regulation of p38 action.